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ω(2)(k) = Δ1(k), ADB
ω(4)(k) = Δ21(k) + Δ1(k)Δ2(k),
ω(6)(k) = Δ1(k)[Δ1(k) + Δ2(k)]2 + Δ1(k)Δ2(k)Δ3(k),
ω(8)(k) = Δ1(k){[Δ1(k) + Δ2(k)]3 + 2Δ2(k)Δ3(k)
8
×[Δ1(k) + Δ2(k)] + Δ2(k)Δ23(k)}
+Δ1(k)Δ2(k)Δ3(k)Δ4(k),
ω(10)(k) = Δ1(k){Δ1(k)[Δ1(k) + Δ2(k)]3
+Δ1(k)Δ2(k)[Δ1(k) + Δ2(k)]
×[Δ1(k) + Δ2(k) + Δ3(k)]
+Δ2(k)Δ3(k)[Δ1(k) + Δ2(k) + Δ3(k)]
×[Δ1(k) + Δ2(k) + Δ3(k) + Δ4(k)]




+Δ3(k) + Δ4(k) + Δ5(k)]},
. . . .
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I(k, ω) = E(k)
∫
R(k, ω − ω′)Sq(k, ω′)dω′,
Sq(k, ω) =
h¯βω


















 % β = 1/(kBT ) T 
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
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k=0.42 Å−1 k=0.42 Å−1 
k=0.54 Å−1 k=0.54 Å−1 
k=0.78 Å−1 k=0.78 Å−1 








 ! 6# /01232456 1768295 :42641:;4312: 90116<4:< I(k, ω) ; =:>83? 0@A?:
4:: 79: 26?76902B96 T = 1000C >@< 90D@:E45F D40E64:G ;3@43;3H3 E:1@0 kI
,1@6;0. J 17@3K43G @:4:6G 3L3D40E645 96DB@M2025 83?7MA26943H3 ?3>6@:93;0
4:< ?3@68B@<943G >:40?:8:N ,1790;0. J 263962:E618:6 901E625 ;573@464456 73
O39?B@6 ,+. 1 BE623? P81769:?6420@M43G OB48Q:: 90D96K64:< ,R.N 89B=3E80?:
3L3D40E645 P81769:?6420@M456 >04456 73 46B79BH3?B 90116<4:A 9642H643;18:F
@BE6G	





$  $ 		

$ 		
AAl% Mg% PbB 	  		








































  0, 
$ $ $!
 	3  	
 
  $ 

, 













 	 A% 	

% $ 




































 j  i% pi T 	 i (!
<		
 L̂  

 A9B 













L̂ = L̂F + L̂S + L̂FS + L̂R. AFB
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W2(t) = L̂W1(t)− Ω21W0(t),
W3(t) = L̂W2(t)− Ω22W1(t),






















































, j = 0, 1, 2, ... A66B
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j = 0, 1, 2, ... A65B
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4(k)− ω2] + ω2[2Ω24(k)− Ω23(k)]2
.
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